summARY The possible involvement of retroviruses in the aetiology of rheumatoid arthritis (RA) was investigated. Retrovirus antigens were not expressed on rheumatoid synovial and peripheral blood lymphocytes as judged by membrane immunofluorescence, radioimmunoassay, and complement-mediated cytotoxicity. The specific antiretroviral (anti-RD-144 and anti-SSAV) sera used in this study were produced in rabbits immunised with viral antigens grown in a homologous system (rabbit cells and medium supplemented with normal rabbit serum), avoiding non-specific immunofluorescence previously detected with donated antiretroviral sera. Immune complexes lodged in the rheumatoid synovial membranes did not contain, and other cells within the membranes did not express, retroviral antigens. Antibodies cross-reacting with primate retrovirus antigens were sought in sera from patients with 'autoimmune' diseases by means of solid phase radioimmunoassay. There were no retrovirus antibodies in the 3 groups of patients studied, that is, those with rheumatoid arthritis, systemic lupus erythematosus, and with non-RA conditions. Absorption of rheumatoid factor did not alter this conclusion. These results give little support to the hypothesis that activation of endogenous human retroviruses or an infection with horizontally transmitted retroviruses is associated with the rheumatoid process.
Background information on the possible role of viruses in rheumatoid arthritis (RA) is reviewed briefly in the accompanying paper (Norval et al., 1979) and by Marmion (in press) . Their role in other autoimmune disease has been considered by Denman (1975) and by various authors in Tatal (1978) . Notably, in systemic lupus erythematosus (SLE) antigens reactive with antisera specific to the proteins of mammalian retroviruses have been detected in the kidneys (Mellors and Mellors, 1975; Panem et al., 1976) .
Interest has been reawakened recently by a paper from , who isolated a retrovirus from SLE placenta 9 months after fusion with permissive cells. This contrasts with previous negative isolation attempts Accepted for publication 19 December 1978. Correspondence to Dr Helena Hart, Department of Bacteriology, University of Edinburgh Medical School, Teviot Place, Edinburgh EH8 9AG.
514 Hargrave-Granda, 1978) . Particles resembling retroviruses have been seen in placentas of SLE patients at a higher frequency then normal placentas (Imamura et al., 1976) but have not been observed in the diseased organs (e.g., spleen and kidney). In addition RNA-dependent DNA polymerase has not been found in cultures of SLE tissues (Phillips and Hargrave-Granda, 1978) .
In analogous studies RA extracts of synovial membranes on the one hand, or cultured or cocultivated synovial cells on the other, were not shown to contain viral polymerases (Spruance et al., 1975; Norval et al., 1975) . Less attention has been paid in studies of RA to the possible involvement of retrovirus with cells of the immune and immunoregulatory system. The present study complements that on cultured lymphocytes (Norval et al., 1979) by attempting to detect retrovirus antigens on rheumatoid synovial fluid lymphocytes and peripheral blood lymphocytes of RA patients. A search was also made for the retrovirus antigens in sections of rheumatoid synovial membranes, thus taking into account other immunoregulatory cells within the perivascular region in synovial membranes.
Other evidence on the involvement of retroviruses in 'autoimmune' diseases would be provided by the detection of an increased level of specific antimammalian retrovirus antibodies in the patient's sera. Several laboratories have reported the presence in sera from healthy persons of antibodies that react with proteins of primate retroviruses (Synder et al., 1976; Aoki, et al. 1976; Metzgar et al., 1976; Kurth et al., 1977) ; however, others have failed to find such antibodies (Charman et al., 1975; Prochownik and Kirstein, 1976; Stephenson and Aaronson, 1976) .
Retroviruses so far isolated from human tissues have been shown to be a mixture of 2 viruses, one closely related to simian sarcoma-associated virus (SSAV) and the other to the M7 strain of baboon endogenous virus (BEV) ; the latter is closely related to the endogenous feline virus RD-1 14 (Todaro et al., 1974) .
The present paper deals with the examination of sera from RA and SLE patients for antibodies to the RD-1 14 virus grown in RD cells and SSAV grown in KNRK cells, and with tests of synovial and peripheral blood lymphocytes for membrane antigens related to these two mammalian, primate-related retroviruses.
Materials and methods
Lymphocytes. Synovial fluids were treated with 80 U/ml of hyaluronidase for 30 min at 370C before separation of mononuclear cells on Ficoll-Triosil gradients (Harris, 1970) while the defibrinated peripheral blood was used directly. The lymphocyterich fraction was washed twice in Hanks's salt solution and incubated in 199 medium containing 100 ,ug/ml of streptomycin and 100 I U/ml of penicillin supplemented with 20% pooled human serum (designated 'cultured lymphocytes'). Half of synovial fluid lymphocytes from each specimen were also trypsinised by the method of Wangel and Klockars (1977) ('trypsinised and cultured lymphocytes') . For cytotoxicity tests the lymphocytes were suspended in 199 medium supplemented with 10% inactivated pooled human serum. The method of Abrahamsen et al. (1975) was used to obtain lymphocytes from synovial membranes.
Serum specimens. Human sera were divided into 3 groups: Group I, sera from RA patients; of these all were positive for rheumatoid factor (RF), 5 showed antinuclear factor (ANF), 2 were negative for ANF and 3 were not tested. Group II, sera from a non-RA group; 5 patients with osteoarthrosis (OA), 3 tennis elbow cases, 1 polymyalgia rheumatica, and 1 primary generalised osteoarthrosis (PGOA). None was positive for either RF or ANF. Group III, sera from 11 SLE patients, all of whom had a positive ANF test and a negative RF test.
Before use all sera, including positive rabbit control sera, were absorbed with human (group AB) and sheep red blood cells and acetone-dried human liver powder.
The effect of the removal of RF was also investigated. RF was adsorbed with insolubilised Cohn fraction II; 1 g of normal human gammaglobulin was solidified in 5 ml of PBS at 750C for 15 min. 40 mg of the washed gammaglobulin precipitate was mixed with 1/10 dilution of RA sera and removed by centrifugation (400 g, 10 min) after 30 min of stirring. Each serum was absorbed till completely negative in a slide latex test; usually 3 consecutive absorptions were needed. (Rowe et al., 1970) were cocultivated with DEAE dextran (25 tg/ml) treated rabbit kidney RK13 cells. The resulting cultures-control RK13 and RD-1 14 RK13-were grown in 199 medium supplemented with 5 % normal rabbit serum. The continuous production of RD-114 virions, which appeared 6 weeks after cocultivation, was checked by labelling with (5-3H)-uridine and by reverse transcriptase assay (Norval and Marmion, 1976) . The possibility that the RK13 cells had been overgrown by RD-1 14 infected RD cells was excluded by testing for the lactic dehydrogenase isoenzymes (Seck et al., 1970) . The isoenzyme patterns were those of the RK13 cells and not those of the human rhabdosarcoma cell line. Simian sarcoma-associated helper virus (SSA V), kindly donated by Dr N. Teich, was propagated in a rat kidney cell line originally transformed by Kirstein strain murine sarcoma virus (KNRK). KNRK cells do not produce infectious particles (Stephenson et al., 1972) . The SSAV infected KNRK cell line was called KW23.
Simian sarcoma-associated helper virus producing cell line (KW23) and control rat kidney (KNRK) were also split twice a week (EE medium, supplemented with 5% FCS). For the preparation of antigen to immunise rabbits the cell lines were propagated in medium with normal rabbit serum (5%). Membrane immunofluorescence test for viral antigens was carried out as described by Yoshiki et al. (1974) . Viral antisera: goat anti-RD-114, against Tween-either disrupted (TED) virions; goat anti-Moloney leukaemia virus (TED); goat antiwoolly monkey fibrosarcoma, SSAV-1 (TED); goat anti-feline leukaemia against proteins, p12 and p28; goat anti-Mason Pfizer mammary virus (MPMV), p12 and p28; all kindly supplied by Dr J. Gruber from the National Cancer Institute, Bethesda. Additional viral antisera obtained (batch 2) included: anti-RD-1 14 p28, anti-baboon, C-type (TED), and anti-baboon, C-type p28.
The goat antisera were used at 1/5 dilution in phosphate buffered saline, pH 7-2, supplemented with 2 % inactivated FCS. The lymphocyte-rich cell fraction after an overnight incubation was used at a concentration of 107/ml. Anti-goat IgG conjugated with fluorescein isothiocyanate purchased from Nordic Diagnostics and used at 1/10 dilution for the indirect immunofluorescence. All the NCI goat antiviral sera were found to have rheumatoidfactor-like activity at a dilution of 1/5 to 1/100 by agglutination of human serum-coated sheep blood cells. They were therefore absorbed with human serum-coated, glutaldehyde-fixed sheep blood cells (Avrameas et al., 1969) . The sera were negative for antinuclear factor (ANF). Control sera included normal goat serum and, as a control for the immunisation process, goat anti-Mycoplasma fermentans serum (Robins Lab., NY) .
Additional anti-RD-1 14 and anti-SSAV sera were produced in rabbits using Tween-either disrupted, sucrose gradient purified (Norval and Marmion, 1976) Immunofluorescence with sections of synovial membranes. Material for immunofluorescence was snap-frozen and cut in a cryostat at -200C. Sections were fixed in acetone for 10 min and used in indirect immunofluorescence test as described by Lennette et al. (1967) and Schmidt et al. (1966) . The viral antisera were used at 1/40 dilution in 20 % beef brain after absorption with human red blood cells and human liver powder. Anti-human IgG, anti-human IgM, and anti-human C3 were purchased from Dakopatts A/S Ltd. and used in an indirect immunofluorescence test at a dilution of 1/100.
Unlabelled antibody-enzyme peroxidase antiperoxidase (PAP) staining. This was done on paraffin sections of synovial membranes as described by Burns (1975) . All reagents necessary were purchased from Dakopatts A/S Ltd. All dilutions and washings were done in phosphate buffer saline (pH 7*2) supplemented with 2 % normal swine serum.
Radioimmunoassay for detection of viral antigens. 2 x 105 pelleted lymphocytes were mixed with 50 ,>l of dilution of antisera/tube and resuspended. The antiserum-lymphocyte mixture was incubated for 2 hours at 40C. The cells were washed 3 times with PBS, pH 7 2, containing 2 % FCS, and spun at 2000 r.p.m., 3 times, 5 min. 50 0d of 1251-labelled goat IgG anti-rabbit Ig containing 60 000 counts/100 s (Hart and Marmion, 1977) was added for 2 hours at 40C. The cells were washed 3 times and directly counted in a gamma counter. Three tubes were used for each dilution and the standard deviation was calculated. Binding ratio was determined as a ratio of counts obtained with antiviral serum divided by counts remaining on cells with anti-cell serum.
Radioimmunoassay for detection of retrovirus antibodies. The solid-phase radioimmunoassay for antigen detection (Forghani et al., 1974; Hart and Marmion, 1977) was adopted for detection of antibody by extending the times of incubation to 16 hours at 40C for the first antibody reaction and 4 hours at room temperature for the 1251-labelled antibody reaction. The glass vials were seeded with RD-1 14 RD, RD, KW23 and KNRK at the concentration of 40 000 cells/vial. The comparison of control positive sera and the human sera from various groups was made after subtracting the counts bound to uninfected cells from the counts bound to the infected cells and not by calculating the binding ratios.
Complement-mediated cell cytotoxicity. The test used was that described by Detrick-Hooks et al. (1975) . In brief, 0*1 ml of 1 .5 x 105/ml of lymphocyte suspension was mixed with 0 1 ml of antiserum at appropriate dilution for 2 hours at 370C. The cells were pelleted and 0a 1 ml of rabbit normal serum at 1/4-1/6 dilution was added as a source of complement. After 2 hours at 370C the dead cells were detected with trypan blue stain. The percentage of cytotoxic killing was determined by placing the cell suspension in a counting chamber in a phase contrast microscope. A specific virus cytotoxic index was calculated. Elution of antibodies. For low pH elution the method of McCormick et al. (1971) was used. The small pieces of synovial membrane specimens were washed 10 times in PBS. The last wash was checked for absorbance at 280 nm, and, if negative, 10 ml of glycine buffer (O 15 M, pH 2.5) were added per gram of wet tissue and the mixture stirred at 40C for 2 hours. The synovial membrane acid eluate was centrifuged immediately at 100 000 g for 1 hour to remove any dissociated 'antigen'. The pH was readjusted to 7.2 with 0 *2 M sodium hydroxide, and the eluate was dialysed for 72 hours against PBS (pH 7.2). The eluates were concentrated to 1/10th of the original volume by freeze-drying or dialysis against polyethylene glycol 20 M.
Results

RETROVIRUS ANTIGEN ON LYMPHOCYTE MEMBRANES
Membrane immunofluorescence
In preliminary experiments patients with rheumatoid arthritis (n = 15), psoriatic arthropathy (n = 2) or osteoarthroses (n = 5) were examined. In 12 of these patients only synovial fluid lymphocytes were available; in 10 patients both synovial fluid and peripheral blood lymphocytes were collected. None of the lymphocytes showed membrane immunofluorescence with normal goat serum or antisera to the Moloney leukaemia virus, Mason-Pfizer virus (p12 and p17), feline leukaemia virus (p12 and p27), or Mycoplasma fermentans made in a goat and used as control for cross-species reactions developing during immunisation. However, some batches of lymphocytes, particularly RA synovial lymphocytes, reacted with the antisera to RD-1 14 and SSAV. The staining took the form either of a finely granular deposit around the periphery of the cell or larger intensely staining clumps at one pole of the cell, suggesting 'capping'. This was observed with 13 out of 15 RA synovial lymphocytes treated with the RD-1 14 antiserum and 10 out of 15 reacted with the SSAV antiserum. Anti-RD-i 14 serum, which gave the most intense effect, stained not only most rheumatoid synovial fluid lymphocytes but also lymphocytes from patients with other conditions and from healthy individuals. In general, antigen positive lymphocytes were found consistently, but not invariably, to be present in larger numbers in RA synovial fluids when compared with peripheral blood. The contrast was as much as 80 % of positive lymphocytes in synovial fluid compared with 2 % in the peripheral blood of the same patient.
Various experiments were then undertaken to establish the viral specificity of the reactions. Examination of the viral antisera in gel diffusion tests revealed antibody to calf serum but no reaction with human serum. Consequently, many lymphocyte cultures were done in human serum to avoid possible reactions with absorbed calf serum proteins. The membrane staining persisted. Low titre rheumatoid factor was detected in the goat antisera by agglutination of coated SRBC with human IgG. This was removed by absorption with human serum-coated, glutaldehyde-fixed sheep erythrocytes. This also did not alter the pattern of membrane staining; attempts to block membrane Ig by treatment with anti-human Ig serum before exposure to the viral antiserum were also ineffective.
Inquiry directed to the National Cancer Institute then revealed that the antiviral sera (anti-RD-114 and anti-SSAV) that showed a strong positive reaction with human lymphocytes had been produced against viral antigens grown in cells of human origin. Even though purified viral protein fractions had been used to immunise the goats, they might nevertheless have contained human cell surface antigenic markers in addition to the viral antigens. It was noted that the Mason-Pfizer antiserum, which did not react with RA synovial lymphocytes, had also been produced against virus grown in a human lymphoblastoid cell line (NC 37). It is however conceivable that this virus matures without incorporating as many cell surface antigenic markers.
The goat anti-RD-i 14 serum was then absorbed with human and sheep red blood cells 4 times to give a final dilution of the anti-retroviral sera of 1/5. After this absorption sera lost their positive immunofluorescent staining with 2 pairs of rheumatoid synovial fluid and peripheral blood lymphocytes and reacted only faintly with RD cells infected with RD-1 14 virus. It is possible that the numerous absorptions required to remove the undesirable anti-'human' activity also removed most of the specific antiviral antibody in the goat sera.
Goat anti-baboon C-type (batch 2) also crossreacted with human antigens, and 4 absorptions with human red blood cells were needed to remove the undesirable specificity, while anti-baboon type-C p28 appeared free of cross-reactivity measured by agglutination of HRBC. The baboon antisera free of 'normal human antigen' cross-reactivity, failed to stain 2 pairs of rheumatoid synovial and peripheral blood lymphocytes. In further attempts to elucidate the difference in the immunofluorescence patterns observed with rheumatoid synovial fluid (SFL) and peripheral blood lymphocytes (PBL) new antisera were raised in rabbits. The RD-114 virus was adapted to growth in rabbit kidney (RK13) cells grown in rabbit serum. The SSAV was grown in KNR cells, cultured in rabbit serum. The partly purified virus from these cultures was then used as an inoculum for the rabbits. Similar fractions from uninfected cells were inoculated into rabbits to provide control sera. Table 1 shows the results of testing synovial and peripheral blood lymphocytes with these antisera. All lymphocytes were negative with anti-RD-114 serum and its control serum. Anti-SSAV serum and control serum stained 1-2 % of cells, but the majority were negative. Satisfactory staining was obtained with RD-1 14 infected control cells.
The study was extended by trypsinising the lymphocytes, in particular those from the synovial fluid, before immunofluorescent staining. Trypsin treatment is reported to remove immune complexes that block the receptors for sheep erythrocytes on T-lymphocytes from RA patients (Wangel and Klockars, 1977) ; such complexes might conceivably mask retrovirus antigen. Nevertheless, all immunofluorescent tests were negative with specific antiviral sera, including 2 samples of lymphocytes isolated from rheumatoid synovial membranes rather than harvested from SF.
The negative results by immunofluorescence were checked by radioimmunoassay and complement mediated cell cytotoxicity as alternative methods of detecting cell antigens.
Radioimmunoassay
Nine samples of trypsinised cells from synovial fluid and 12 cultured sets of lymphocytes all with matched peripheral blood lymphocytes were tested by radioimmunoassay for the binding of antibodies to RD-1 14 and SSAV. In control experiments RD-1 14 infected cells showed substantially higher binding ratios with antiviral sera (calculated as 2.75 at serum dilution 1/100; 2*89 at serum dilution of 1/300) than with sera inoculated with cells alone (R33/ RK13/ 6-29.8.77 and R40/KNRK/4-9.12.77) (Figure 1 ).
The trypsinised and untreated synovial fluid lymphocytes, and peripheral blood lymphocytes with the exception of one batch of peripheral blood lymphocytes from patient 770152, did not show binding ratios at the dilutions of 1/100-1/300 in excess of those observed with uninfected RD cells or normal peripheral blood lymphocytes (Table 2) .
Complement-mediated cell cytotoxicity
After the completion of the tests on lymphocytes by NoC-no complement.
immunofluorescence and radioimmunoassay Oliver and Pillai (1977) reported that retrovirus antigens on the surface of leukaemic cells could be detected by complement-mediated cell cytotoxicity. In particular, goat anti-SSAV serum reacted with lymphocytes from patients with acute lymphocytic leukaemia. It was conceivable that this technique might, for reasons of sensitivity or different mechanisms, reveal antigens that the other 2 techniques had not detected.
In applications of the method in the present investigation cell viability was detected by a dyeexclusion method. The cytotoxic activity of the antiserum to RD-1 14 was determined by titration on infected and uninfected RD cells with and without rabbit complement. The 'anticell' serum (R33 RK13/6-28.8.77) was included as a further control. The results are shown in Fig. 1 ; there was a clear cut difference between specific antigen and controls. It will be noted that the 50 % cytotocixity was produced by a dilution of 1/40 of the RD-1 14 antiserum-this contrasts with a titre of at least 1/3000 obtained by radioimmunoassay (Fig. 2) . As a result of these titrations a dilution of 1/20 of the RD-1 14 antiserum was chosen for cytotoxicity tests with synovial (SFL) and peripheral blood lymphocytes (PBL) from 6 RA patients together with PBL from 3 healthy persons. Four batches of RA-SFL were treated with trypsin before testing (SFLTR) . Three other pairs of RA-SFL and PBL plus 3 lots of PBL from healthy persons were tested with a 1/20 dilution of anti-SSAV serum.
The levels of cytotoxicity observed with both of the viral antisera were low with all batches of anti- RD-114 (1976) to have demonstrated retrovirus antigens in the mesangial cells and along the glomerular capillary walls in SLE kidneys.) Accordingly, fixed frozen sections and dewaxed paraffin sections from 5 RA and 5 non-RA synovial membranes were examined, respectively, by immunofluorescence and immunoperoxidase techniques, with the anti-RD-1 14 and SSAV sera and their corresponding control 'anticell' antisera, and also with antisera to IgG, IgM and C3 (Table 3) . Immunofluorescence or immunoperoxidase staining was not observed with the viral or the control antisera. As would be expected, bound complement and immunoglobulin were detected, particularly in the RA membranes, and particular attention was paid to * 8 these areas when looking for viral specific staining. There was less staining by the anti-IgG serum than * might have been predicted. 'Masking' IgM RF might * have to be removed to increase this, but it was not f-^A attempted.
-anti-SSAV Sera Absorbed anti-RD-114 rabbit serum was used to determine the optimal conditions and specificity for the solid phase radioimmunoassay with RD-1 14 infected and control RD cells (Fig. 2) . The assay of antibodies to RD-1 14 and SSAV viruses in RA and SLE patient's sera, and those from other subjects, was attempted by the same solid-phase radioimmunoassay system with infected and uninfected cells.
The half-log dilutions of patient's sera chosen for the study were 1/100, 1/300, and 1/1000. Fig. 4 shows the counts bound to RD-1 14 infected RD cells, Fig. 5 shows the counts bound to KW23 (SSAV infected KNRK cells) after the counts bound to uninfected cells had been subtracted. There was no Table 3 Detection of serum proteins and retrovirus antigens by indirect immunofluorescence (IF) and immunoperoxidase (IP) in, respectively, frozen andparaffin sections of synovial membranes from patients with various diagnoses. Sera used in this study were identical to those previously described ( (Stratton, 1972; Panayi, -Group I, RA 1973; Holborow et al., 1975) , and show different -Group III SLE ability to support the replication of various viruses antiserum (Denman et al., 1976) (Teich et al., 1975; Okabe et al., 1976) . Initial results of the study using goat sera supplied by NCI, Bethesda, were encouraging. The immunofluorescence with anti-SSAV (TE) and anti-RD-1 14 (TE) goat sera gave a series of positive results with rheumatoid synovial lymphocytes, while other goat sera were negative (anti-murine leukaemia virus, anti-feline leukaemia viral proteins p12 and p27, and anti-Mason Pfizer mammary tumour virus proteins p12 and 27). Superficially this fitted the pattern of cross-reactivity observed with recently isolated human retrovirus. However, further experiments revealed that these sera also stained normal human lymphocytes at lower intensities, agglutinated human red blood cells and cross-reacted with human IgG coated sheep blood cells (data not shown), thus indicating that the main part of the immunofluorescence observed was due to the cross-raection with 'normal' human antigens.
To overcome the problems of the cross-reactivity RD-1i14 virus for immunisation was grown in a homologous system; that is, rabbits were immunised with the virus grown in rabbit cells and normal rabbit serum. This method was used in preparing the rabbit anti-RD-1 14 and the reagent specific for viral antigens was used as in the immunofluorescent study, radioimmunoassay and complement-dependent cytotoxicity to provide the answer whether partially expressed C-type virus antigens on the rheumatoid synovial lymphocytes could be underlying the 'disordered immunoregulation' suggested in rheumatoid patients. All tests employed were negative with specific rabbit sera, except 1 case of juvenile rheumatoid arthritis, whose peripheral blood lymphocytes showed the presence of retrovirus antigens on the cell surface measured by radioimmunoassay, but the synovial fluid lymphocytes from the same source were negative. Work is now in progress to repeat the observation and to attempt an isolation of human retrovirus from this patient's peripheral blood lymphocytes.
Anti-SSAV serum produced in rabbits showed no Viruses and lymphocytes in rheumatoid arthritis 523 specific viral antigens on the surface of rheumatoid synovial or peripheral blood lymphocytes. This antiserum was not produced by the homologous system as the attempts to grow SSAV virus in RK13 were not successful (data not shown). But unlike the goat sera from NCI the cells for the growth of immunising antigens were at least of a different species (rat kidney) to the eventual test cell. The antiserum cross-reacted strongly with rat cells, and the low level of cross-reactivity with normal human antigens was removed by absorption. The rabbit sera were specific for the viral antigens, that is, the anti-RD-i 14, serum did not stain SSAV infected cells, in accordance with observations elsewhere (Panem et al., 1977 ). An extension of this work pertinent to rheumatoid lymphocytes was also carried out by trypsinising the cells prior to the immunological tests. The work of Wangel and Klockars (1977) showed that immune complexes blocked SRBC receptors on rheumatoid T-lymphocytes, and these were removed by trypsinisation. The SRBC receptors were allowed to regenerate by culturing the lymphocytes overnight in the absence of immune complexes. The same method of trypsinisation and regeneration of 'presumptive' viral antigens on lymphocyte cell membranes was followed. This did not, however, yield any positive results with specific viral antisera. The lymphocyte preparations also included cells from enzymedigested synovial membranes. In this communication we also include a small antibody survey in an attempt to elucidate a possible involvement of retroviruses in the rheumatoid arthritis. The method used for the detection of antibodies reactive with primate retrovirus antigens is different from those published in this field.
Solid-phase radioimmunoassay (RIA) directly using infected cells has several advantages: (i) there is no need for lengthy purification of the viral antigens; (ii) all viral antigens are present in the acetone fixed infected cells (core antigens, reverse transcriptase will be present prior to the assembly into the infectious virions; (iii) an additional control can be set up for all dilutions of human sera, the counts bound to the uninfected cells can be subtracted from counts bound to the virally infected cells, thus binding to cellular antigens and fetal calf serum absorbed from tissue cultures will be excluded in each sample.
Although it is not possible to compare the sensitivity to that of previous work, it seems that it might be of a similar order. Positive rabbit sera anti-SSAV and anti-RD-114 titrated to titres of (RIP) (Ihle and Hanna, 1977) and 0-320 in normal human sera (Snyder et al., 1976). Human sera dilutions of 100, 300, 1000 were chosen on the assumption that if retroviruses were involved in 'autoimmune' diseases one should see a substantial difference in binding to infected cells compared to uninfected at these dilutions. Human sera were absorbed to remove Forsmann antigen crossreactivity, thus making the set of controls complete. There was no difference in binding in the assay used between the 3 groups ofsubjects tested, including RA, SLE and non-RA controls. Modest amounts of antibodies bound to SSAV antigens appeared to be removed with absorption of RF. The possibility that the retroviral antibody was removed by binding in immune complexes and lodged in the rheumatoid synovial membranes was excluded by the studies of acid eluates and further by the direct investigation the sections of membranes. The negative results would suggest the absence of antibodies in the serum reflects the absence of retrovirus expression and not their binding in immune complexes, a mechanism suggested in the murine model of AKR mice (Batzing et al., 1974) .
We conclude that persistent infection or partial expression ofretroviruses cross-reactive with RD-1 14 and SSAV antigens is not the stimulus in the chronic inflammation of rheumatoid arthritis and that retrovirus antigens expressed on RA lymphocytes are not responsible for their apparent refractiveness to mitogen stimulation or viral superinfection. 
